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AFFORDANCES AND LIMITATIONS OF INTEGRATING 
LEARNERS’ SOCIO-CULTURAL BACKGROUNDS IN SCIENCE 
TEACHING 
 
Abstract   
The study involved three Grade 9 Natural Sciences teachers reflecting on their classroom 
practice and on the phenomenological importance of integrating learners’ socio-cultural 
backgrounds into science teaching and learning. In this qualitative case study each teacher was 
interviewed five times using a semi-structured interview schedule to determine their 
willingness, challenges and benefits obtained from their experiences as they incorporated 
learners’ socio-cultural practices, experiences and beliefs when teaching some Natural 
Sciences topics.  Additional information was obtained through analysis of documents related 
to teaching such as curriculum documents, lesson plans and teachers’ reflective journals. This 
was meant to answer the research question: What are the teachers’ views on affordances and 
limitations of the integration of learners’ socio-cultural backgrounds into science teaching? 
Findings from the study illuminate aspects of the role of learners’ socio-cultural practices, 
experiences and beliefs in science teaching and learning; processes by which individual 
teachers can improve the quality of their practice; and support mechanisms that teachers need 
to make science more relevant and meaningful to learners. Central to these findings is the 
contribution to the debate on the relevance and meaningfulness of science education, 
particularly with a focus on making it a reality in South African science classrooms. For the 
three teachers, reflection improved their knowledge, awareness and control of themselves and 
their classroom practice when teaching socio-culturally diverse learners that are typical of 
South African science classroom. 
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Introduction 
Integrating learners’ socio-cultural background in science teaching requires teachers’ skills, 
knowledge and appreciation of the importance of what learners bring to the science classroom.  
In a process of looking backward (reflecting on their experiences whilst incorporating learners’ 
socio-cultural backgrounds in teaching science) and looking forward (positioning themselves 
in their future teaching practice), teachers shared their experiences in this study. When faced 
with a new teaching experience, teachers are deeply concerned about how they can navigate 
the uncertain and complex challenges they are likely to face. The study reported in this paper 
aimed to capture the reflections of teachers on their experiences as they integrated socio-
cultural issues into their science teaching.  This investigation sought to explore and report on 
the teachers’ willingness to continue integrating learners’ socio-cultural practices, experiences 
and beliefs; the challenges faced in the process; and the benefits derived from their experiences 
of such integration when teaching some science topics. The study was based on the assumption 
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that teachers' experiences, when incorporating learners’ socio-cultural backgrounds in 
teaching, will encourage a transition away from traditional teaching approaches that rely solely 
on textbooks and curriculum guidelines. 
 
The study sought answers to the following research question: What are the teachers’ views on 
the affordances and limitations of integrating learners’ socio-cultural backgrounds into science 
teaching? This study is part of a larger study that explored teachers’ knowledge and 
understanding of their learners’ socio-cultural practices, experiences and beliefs; and how the 
teachers use this knowledge to provide situationally appropriate learning experiences for their 
learners. Hence, by exploring teachers’ experiences, the researcher encouraged teachers to 
reflect on their experiences of integrating socio-cultural perspectives into their science 
teaching. Research has shown that reflection is important for teachers’ empowerment in 
general, and for making sense of their teaching practices in particular (Beijaard & Verloop, 
1996).   
 
Affordances of integrating socio-cultural issues into science teaching and learning 
Generally, the public is reticent to embrace the integration of cultural perspectives into science 
teaching and learning. The inclusion of culture in science teaching is not simply to challenge 
the existing status of western science, but also to provide opportunities to identify the most 
appropriate learner-specific instructional strategies (Young, 2014). The argument is that 
instructional strategies, examples and teaching-and-learning materials should be developed and 
derived from the learners themselves, rather than imposing ready-made cookbook recipes 
divorced from the learners’ worldviews. In addition, situating the process of teaching and 
learning in a particular cultural context provides a means through which science can be made 
relevant and meaningful to the learners (Kalolo, 2015).  
 
In the context of chemistry learning, relevant and meaningful education can be defined as 
involving contextualised learning, which places emphasis on the need for learners to know 
what they learn, and pays attention to learner input (Westbroek, Klaassen, Bulte & Pilot, 2005, 
2010). In other words, the learners should feel motivated to learn and be given an opportunity 
to participate actively. In addition, it should provide every learner with opportunities for 
quality, relevant and sustainable science education (Kalolo, 2015). 
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Realisation of the importance of culture, in providing relevant and meaningful learning, dates 
back to the 1970s. For instance, Schwab (1973) suggested that any educational event should 
involve the learner, the teacher, the subject matter and the social and cultural context. In 
concurrence, Dewey (1973) reiterated the importance of connecting school activities with 
learners’ everyday-life experiences in order to achieve genuine learning, understanding and 
growth. Bruner (1996) also expressed appreciation for the usefulness of culture in providing 
the means through which learners construct their worlds, perceptions and understandings of 
what they learn. Culture also appears to influence the learning preferences of learners (Boykin 
et al., 2005; Charlesworth, 2008). Consequently, some scholars advocate for the integration of 
culture into curriculum design, teaching, learning and assessment (Hood, Hopson, & Frierson, 
2005; Swartz, 2009).  
 
The focus of the debate is on learner-centred classrooms with an aim to improve learner 
academic performance, thereby providing equity in science education, which Elmesky (2011) 
expresses as accepting how diverse learners know, articulate and think, and what they bring to 
the science classroom. With reference to the Taiwanese curriculum, Chang (2005) and 
Lewthwaite, McMillan, Renaud, Hainnu & MacDonald (2010) advocate for a science 
curriculum that is indicative of learners’ lived experiences. Consideration of cultural 
perspectives appear instrumental in science teaching and learning, for example: Robottom and 
Norhaidah (2008), in a study related to Islamic learners, found that the meanings learners make 
in science are shaped and constrained by their culture; and Ozdemir and Clark (2009) noted 
that culturally diverse Turkish learners interpret the concept of force differently from each 
other. Hayes (2010) contends that children learn ‘better’ when teaching relates to their home 
language and culture; when their competencies are recognised; and when teaching takes place 
in a familiar context.  
 
Limitations of integrating socio-cultural issues in science teaching and learning 
According to Baquete, Grayson and Mutimucuio (2016), Indigenous Knowledge (IK), which 
is knowledge within the learners’ socio-cultural backgrounds, is sometimes ignored or even 
refuted. This is because teachers may view it as being at odds with scientific knowledge as 
some of it is formed on the basis of religious beliefs or assertions made by authority. Sometimes 
teachers are not willing to integrate learners’ socio-cultural backgrounds into their teaching 
due to negative attitudes emanating from their lack of knowledge of IK.  This has been 
confirmed by Ogunniyi and Hewson (2008) who point out that South African teachers, 
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particularly those ‘westernised’, are unfamiliar with African Indigenous Knowledge Systems 
(IKS) and with strategies for integrating IKS into the conventional science classroom. It is also 
unfortunate that teachers receive limited professional development support on how to integrate 
IKS into the science curriculum (Ogunniyi, 2007). Similarly, Govender (2009) states that 
teachers lack relevant skills on how to incorporate IKS into their teaching of science subjects. 
 
Teachers’ attitudes play an important role in determining their practice in the science 
classroom, particularly when it involves new and unfamiliar practices. They may not view 
learners’ socio-cultural practices, experiences and beliefs as valuable to science teaching, but 
rather as inferior to science knowledge. This view is exemplified in a South African study by 
Keane and Moyo (2010) of Gauteng science teachers’ ideas about IKS and their attitude 
towards its inclusion in the science classroom. The study findings revealed that Black township 
teachers were inclined to consider the inclusion of IKS into their science lessons, but claimed 
that IKS is likely to be better understood by rural teachers. Such claims can be viewed as a lack 
of commitment on the part of those township teachers because they were defensive from the 
start, implying that there was hardly any suitable IKS for inclusion in an urban setting. 
Predominantly White and more westernised teachers from suburban schools were skeptical 
from the start, as they undervalued IKS as a primitive means of interpreting natural phenomena. 
Such responses show that both groups of teachers had a negative attitude towards IKS. From 
this, one could infer that these teachers would not even try to incorporate IKS into their science 
lessons.  To compound the situation, the National Curriculum Statement (NCS) Grades R-12: 
Curriculum and Assessment Policy, does not give guidelines on how teachers can integrate 
IKS into science teaching. 
 
The current study reports on teachers’ views on the affordances and limitations of integrating 
learners’ socio-cultural backgrounds into science teaching based on their reflections on their 
experiences. Asking teachers to reflect on such personal experiences may shift their views of 
teaching, from delivery of universal science principles and laws, towards experiential learning 
that incorporates culture, local knowledge and science, which provides an opportunity for 
integration (Chinn, 2007). 
 
Methodology 
This investigation adopted a qualitative approach. The participants were asked to reflect on 
their experiences of incorporating learners’ socio-cultural practices, experiences and beliefs 
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into the teaching of various concepts under the Grade 9 topic ‘human reproduction’. Qualitative 
research is a naturalistic approach that seeks to understand phenomena in context-specific 
settings, where the researcher does not manipulate the phenomenon of interest (Patton, 2002), 
but probes for deeper understanding rather than examining superficial features (Johnson, 1995). 
 
Three Grade 9 Natural Sciences teachers were selected from three different township schools 
for this study using Patton’s (2002) notion of purposeful sampling. Each teacher had been 
trained on how to integrate learners’ socio-cultural backgrounds in their teaching. Hence they 
had an interest in the study. The three science teachers, Pamela, Phila and Siya (pseudonyms), 
were of different ethnic backgrounds and spoke different home languages (Sepedi, IsiZulu and 
Tsonga, respectively). Most importantly, their learners came from diverse backgrounds, which 
formed a rich tapestry for the exploration of the affordances and limitations of the integration 
of learners’ socio-cultural backgrounds into science teaching.  
 
Data collection involved providing teachers with video clips of particular classroom episodes 
of lessons they taught while integrating learners’ socio-cultural practices, experiences and 
beliefs into different concepts under the ‘human reproduction’ topic. It was anticipated that, by 
providing the participants with video clips of some of the classroom episodes, this would 
stimulate recall. The three teachers were then interviewed five times each, using a semi-
structured interview schedule. A total of 15 interviews, each lasting approximately 30 to 45 
minutes, were conducted. The interviews probed teachers’ thinking about, and understanding 
of, the affordances of integrating socio-cultural issues into science teaching. The researcher 
used teacher and learner actions to revisit the classroom situations, thereby exploring the nature 
of the teaching-and-learning process, as recommended by Loughran, Mulhall and Berry (2004). 
Teachers kept reflective journals in which they recorded their experiences, as a means to 
remember, recall, reconstruct, re-create and represent what they had learnt from their teaching 
practice while integrating learners’ socio-cultural backgrounds. These journals, together with 
curriculum documents and teachers’ lesson plans, were analysed to compliment interview data. 
The data from these documents helped to determine the relationship between teachers’ thought 
processes when they planned and taught whilst integrating learners’ socio-cultural background 
and their thought processes during reflection after teaching. This was important in assessing 
teacher development.  
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Coding and analysis of teachers’ responses, gathered from interviews and documents, were 
done using the constant comparative method (Merriam, 1998). This analysis was used to form 
categories, which led to themes and patterns (Saldana, 2009). These themes are used as the 
basis for argument, discussion and interpretation of the data in relation to the research question. 
To promote dependability on the data, coding was done as soon as data were collected and then 
recoded after some time and then results compared (Krefting, 1991). This was meant to check 
for consistency thereby ensuring accuracy. Figure 1 below (compiled by the author) depicts a 
visual representation of the research design used in this study. 
 
    Previous study 
 
 
    Current study 
 
 
 
 
Figure 1: Visual representation of the research design used in this study 
Only findings from the interviews which answer the research question is reported in this paper. 
 
Research findings  
 
The findings from the interviews and the analysis of documents (teachers’ reflective journals 
included) show teachers’ viewpoints about the affordances and limitations of integrating 
learners’ socio-cultural backgrounds into science teaching. The three teachers’ responses in the 
interviews allowed them to reflect on their actions during the teaching-and-learning process. 
They pointed out that such experiences improved their knowledge of good teaching practices; 
and their awareness of how learners’ socio-cultural practices, experiences and beliefs can 
impact on the depth and extent of content coverage. They also shared how the integration 
process promoted the use of pedagogical representations that made science concepts more 
comprehensible to the learners. The teachers mentioned some of the challenges they 
encountered during the planning, and during the teaching-and-learning process. It was evident 
that the teachers examined their pedagogical experiences to determine the affordances and 
Teachers trained to integrate 
learners’ socio-cultural backgrounds 
Teachers taught lessons whilst integrating 
learners’ socio-cultural backgrounds 
Five interviews for each 
teacher
Analysis of teachers’ reflective journals, 
learners’ work books and assessment tasks
Playing video clips of lesson episodes 
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limitations of integrating learners’ socio-cultural backgrounds into the planning and teaching 
of lessons. The themes are presented in the form of four assertions and discussed below.  
 
Theme 1: The integration of learners’ sociocultural backgrounds into science teaching 
promotes the planning and presenting of lessons intended to make scientific concepts 
comprehensible to learners.  
 
The teachers indicated that having knowledge of learners’ pre-instructional ideas about a topic 
– which arises from learners’ socio-cultural practices, experiences and beliefs – is important in 
lesson planning. Such knowledge helps them to organise and structure appropriate subject 
matter to be taught. The following are some of the teachers’ responses: 
 
Pamela: It helps me on how to structure my teaching with the learners in mind. Yes l could just easily 
follow the textbook but unfortunately learners will not come out in the open to share what they know and 
how they feel about the concept.  
 
Siya: Learners present issues about their beliefs that make me discuss certain science concepts regarding 
the topic that I had not planned for. 
  
Phila: Talking to learners makes you realise how much they know which may even surprise you. I now 
believe in a way learners should lead the lesson and not the other way round.   
 
The teachers were prepared for their learners’ likely responses to their teaching, the type of 
questions learners might ask and what misconceptions they might display. Teachers were 
prepared for addressing these misconceptions, and had planned how they would react to 
learners’ divergent responses to the questions asked. Teachers indicated that, by integrating 
learners’ socio-cultural backgrounds into the lesson plans, they were able to select authentic 
and appropriate activities and examples. Some of the activities involved community 
engagement, learners engaging in role playing and argumentation (Toulmin, 1958) on different 
cultural beliefs and practices such as traditional circumcision (initiation), ancestral 
appeasement in some cases to curb infertility in humans and soliciting the expertise of a 
‘sangoma’ (traditional healer).  Teachers described how such knowledge and practices enabled 
them to structure their lessons in such a way that the unfamiliar science content actually 
encouraged the learners to interrogate their own prior knowledge:  
 
8 
 
Phila: I tried to prepare for questions learners would ask. Yes sometimes I was caught unaware but my 
responses were more reasonable than when I did not plan for it.  
 
Pamela:  Just imagine how I would have reacted to the learner who said that the boys needed to toughen 
up while reacting to the newspaper report that boys die during initiation. I would have snapped had I not 
known that it is their cultural practice of preparing young boys for manhood.  
 
The three teachers admitted that more time was spent on lesson planning in order to design 
well thought out activities and strategies that incorporate learners’ sociocultural practices, 
experiences and beliefs. They consulted many sources of information such as fellow teachers, 
community members and different textbooks, since different sources addressed topics and/or 
concepts differently. 
 
Theme 2: The integration of learners’ socio-cultural backgrounds into science teaching helps 
to inform teachers about the potential conflict between learners’ worldviews and scientific 
knowledge.  
The three teachers acknowledged the important role that the integration of learners’ socio-
cultural backgrounds into science teaching played in informing them of some of the belief 
systems and practices learners hold, and how they can be counterproductive in science learning. 
An example is the practice of witchcraft, which the teachers said they failed to explain 
scientifically. The teachers shared how they tried to explore various ways of harmonising the 
conflict between learners’ worldviews and science knowledge. Teachers also mentioned that, 
because of the conflict between learners’ worldviews and scientific knowledge, learners 
sometimes held onto their pre-instructional ideas at the expense of developing scientific 
concepts. Accordingly, the teachers pointed out that they became aware that learners might fail 
to use or apply knowledge learnt because of that conflict. When asked if they had any belief 
systems that made it difficult for them to teach science or to reject science, Siya and Phila 
dismissed having such belief systems. Siya emphasised his point:  
 
Siya: No I don’t have such beliefs, practices or experiences that interfere with my work. In any case my 
job is to teach science, hence there is nothing that can go against it. 
  
However, Pamela had a different experience and she admitted that her religious beliefs 
sometimes made it difficult to handle certain science topics. This is encapsulated quite well in 
her response:  
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Pamela: (laughing) Oh yes, in my case, I am a Jehovah’s Witness. Religion for me is very important. For 
instance, when it comes to the reproductive system and we start talking about contraceptives, and 
abortion also come into play, religiously it’s out of the question for me. 
  
Pamela elaborated that there were learners who also held the same conviction as herself, and 
such learners cannot separate scientific issues from their religious beliefs. She indicated that 
such learners become emotional about their religious conviction and this negatively affects 
their understanding of scientific concepts. Pamela added that she always tried her best to plan 
and address such contentious issues, like abortion, in the lesson; and she made an effort to 
separate her personal beliefs from the teaching of science. Though Pamela knew that she was 
going against her religious beliefs, she said that the right thing to do, in her role as a teacher, 
was to teach all aspects of the syllabus.   
 
When asked about their experiences, as they incorporate learners’ socio-cultural practices, 
experiences and beliefs in their teaching, teachers pointed out that learners possess pre-
instructional knowledge which can impede their learning and understanding of scientific 
concepts. The teachers gave examples of some learners who were not convinced that infertility 
is a result of biological problems, but rather of witchcraft or ancestral curses. According to the 
teachers, learners’ belief systems could present disharmony in a science class. The following 
excerpts attest to their experiences:  
 
Phila: Sometimes I wonder how learners understand the scientific concepts when they strongly believe 
in witchcraft, and also that their ancestors have power to change the human reproductive process and the 
nature as well.  
 
Siya: I am forced to explore the topic or concept in detail in order to try and make the learner(s) 
understand the scientific explanations.  
 
Pamela: It is not always easy for me to come up with scientific explanations of learners’ cultural practices 
and beliefs. 
 
Siya made reference to lightning and infertility, the causes of which he painstakingly and 
scientifically explained to the learners. The teachers pointed out that their knowledge of the 
existence of such beliefs makes them aware of how the learners’ worldviews can be at 
loggerheads with the scientific knowledge. As a result, teachers indicated that they make an 
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effort to explain the concepts in different ways by using examples familiar to learners, or they 
provide activities that interest learners, in an attempt to harmonise the two knowledge domains.  
 
All three teachers acknowledged the role that integration of learners’ backgrounds played in 
informing them about the conflict that may exist between learners’ worldviews and the teaching 
of scientific concepts. To show his awareness of this role, Phila described how he was taught 
science when still in school, when the teachers focused on pure scientific concepts divorced 
from their lives. As such, he said:  
 
Phila: If I had been taught science the way I am teaching these Grade 9s, I would be a scientist right now 
(laughing). 
  
Most importantly, the teachers indicated that their experiences of integrating learners’ socio-
cultural backgrounds made them view the goal of teaching as that of actively engaging learners 
in the learning process, and allowing the learners to evaluate what they already know against 
the new knowledge. The teachers acknowledged that the incorporation of learners’ experiences 
in the teaching-and-learning process motivated learners to apply relevant concepts learnt to 
their lives, and at the same time to critique their prior knowledge instead of taking it at face 
value.  
  
Theme 3: The integration of learners’ socio-cultural backgrounds into science teaching 
presents certain teaching-and-learning problems and challenges.  
 
Teachers acknowledged their failure at times to solicit information from community members 
and to integrate or authenticate the practices and beliefs learners bring to the science classroom. 
Teachers reminisced from their experiences that integration of learners’ socio-cultural 
practices, experiences and beliefs requires extensive involvement of elders who bear that 
knowledge, and who sometimes are unwilling to share their ideas with the public. Teachers 
indicated that sometimes they had insufficient information regarding a particular traditional 
practice or belief, which made it difficult to use such information. Faced with such a 
predicament, the teachers indicated that they sometimes had to abandon the exploration of 
some ideas brought in by learners, even though these ideas could have been important in 
assisting with learner acquisition of scientific concepts. For instance, they said:  
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Siya: In a number of times I brushed off aside learners’ ideas because I did not know much about it. For 
example, the issue of witchcraft in causing infertility in women. 
 
Pamela: When I grew up I never heard of some of the beliefs and practices learners were mentioning, for 
instance, the ancestral curses, because I grew up in a Christian family. Hence I failed to pursue such 
issues. 
 
According to the teachers, they failed to properly incorporate some of the ideas learners raised 
due to their limited knowledge of such issues. At the end, the teachers felt that it defeated the 
purpose of providing learners with an opportunity to articulate their pre-instructional 
knowledge, if that knowledge was not used in the teaching-and-learning process. On that note, 
Pamela also mentioned that it was unfortunate that details about some traditional practices are 
only known by that particular group of people unless a sangoma (traditional healer) was 
consulted. For instance, the teacher mentioned that she really wanted to know more about 
traditional methods of contraception, but was not willing to go and ask due to her religious 
beliefs. The teachers’ reflections show that they sometimes failed to solicit information from 
community members regarding learners’ socio-cultural practices and beliefs for incorporation 
in science teaching.   
 
The teachers also expressed their concerns in terms of teaching-and-learning time spent when 
integrating learners’ socio-cultural backgrounds into science teaching. The teachers viewed the 
practice as time consuming in terms of effort and lesson preparation. They pointed out that, 
inasmuch as the science curriculum document prescribes that IKS should be incorporated into 
science, there are no suggested teaching strategies and practical work that could be done in the 
classroom. As a result they spent more time consulting with other teachers or community 
members to source the information.   
 
The teachers also pointed out that there are many possibilities for misconceptions arising from 
the learners’ worldviews, and that it takes a great deal of probing to correct and bring out the 
correct scientific concepts. As a result, they said, much time is spent trying to address these 
learner misconceptions, and in the end completion of the syllabus is compromised.  
 
Discussion 
The findings have been presented in three themes, stated as assertions, which show teachers’ 
appreciation for the integration of learners’ socio-cultural backgrounds into science teaching. 
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These include promotion of teachers’ planning and presentation of lessons with an intention to 
make scientific concepts comprehensible to learners; informing teachers of the potential 
conflict between learners’ worldviews and scientific knowledge; and making them aware of 
the problems and challenges associated with this practice. These resonate well with Moon’s 
(2004) findings that teachers’ reflections could result in new knowledge and conceptions, 
continuous professional development, new ideas and solutions and the creation of a personal 
philosophy.  
 
Teachers’ acknowledged their failure at times to solicit information from community members, 
and to integrate or authenticate some of the practices and beliefs learners brought to the science 
classroom. Such implementation problems were also highlighted by Hayes (2010) who 
suggests that such integration requires extensive involvement of elders who bear that 
knowledge, and that it is not easy or clear on how best such a proposal can be implemented, 
considering that most of the community members who have this knowledge are not conversant 
with modern teaching techniques. On that note, in a study on culturally relevant teaching in 
science, Mensah (2011) emphasised that science teachers need collaborative support with 
diverse others in making connections and developing practices in culturally relevant ways. 
Findings from an earlier study by Wenger (1998) also underscored the need for teachers to 
work within a community of other practising members to enhance their capabilities to teach 
science that is relevant to the socio-cultural practices, experiences and beliefs of learners. 
 
The research findings also revealed that the teachers’ own religious belief systems may 
constrain teachers from integrating learners’ socio-cultural backgrounds into science teaching, 
as evidenced by one teacher, Pamela, who had strong Christian beliefs. Pamela’s situation is in 
line with findings from a study where prospective teachers were found to possess tacit ideas 
about teaching which acted as filters in preventing them from considering unfamiliar and 
discrepant ideas (Thomas & Pedersen, 2003; Kellner, Gullberg, Attorps, Thorẽn & Tӓrneberg, 
2011). Teachers’ awareness of such constraints helped them to discuss those conflicting issues 
from academic (scientific), religious and moral standpoints. This is explained by Aikenhead 
and Jegede (1999)) who point out that teachers’ cultural values, beliefs and practices could play 
a significant role in the selection of content to be taught, teaching strategies and in anticipating 
their learners’ responses in class.  
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The teachers indicated that learners sometimes failed to distinguish their religious and 
traditional beliefs from science learning, or to relate the two. This is similar to the findings of 
studies carried out in the USA and Canada, which showed that many learners who had strong 
religious values and beliefs tended to hold negative attitudes towards school science (Roth & 
Alexander, 1997; Ebbenshade, 1993). These are in accord with findings that indicate that 
learners bring, to the science classroom, some social-cultural beliefs that create gaps between 
what learners are taught and what they learn (Okafor, 2011; Eniayeju, 2010).  In a way, the 
teachers tried to employ collateral learning, which Jegede (1995) proposes as a means of 
harmonising the conflict between learners’ worldviews and science, which Aikenhead (1994) 
describes as the single largest obstacle to meaningful learner achievement in science.  
 
 In their reflections, the teachers also realised that sometimes community members were not 
forthcoming in sharing their knowledge or expertise regarding IKS. Such issues were also 
raised by Hayes (2010), who argues that it is not easy or clear on how best to involve elders 
who bear that knowledge, considering that these community members are not conversant with 
modern teaching techniques.   
 
Conclusion 
From the findings it emerged that the learners’ traditional and religious backgrounds, and 
equally the teachers’ backgrounds, may influence the teaching and learning of some of the 
science topics, particularly human reproduction and associated concepts. It means, therefore, 
that acknowledgement of such beliefs, by integrating them into the teaching process, can help 
to address such issues, which can be an impediment to the understanding of science concepts 
if left unarticulated. The teachers realised that science teaching and learning should not only 
focus on content acquisition, but should also be relevant to learners’ lives by harmonising 
school and home experiences.  By determining affordances of this practice, the researcher 
intended to use the findings as a spring board for capturing the feasibility of incorporating 
socio-cultural issues into different science topics. 
 
The study has the potential to initiate the very much needed debate and discussion on how 
science teacher support can be designed to meet the goals of educational reforms. It should, 
however, be noted that student teachers can be taught incorporation of contextual knowledge 
(CK) as a pedagogy rather than as additional content, which they can use to elicit learners’ pre-
conceptions and address difficulties arising from learners’ socio-cultural practices, experiences 
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and beliefs. The teacher educators can draw on examples of some beliefs or practices among 
their own student teachers to demonstrate CK incorporation, and student teachers can be 
assessed on such pedagogy during classroom teaching practice in schools. 
 
References 
Aikenhead, G. S. (1994). Consequences of learning science through STS: A research 
perspective. In J. Solomon & G. S. Aikenhead (Eds.), STS Education: International 
perspectives on reform (pp. 169–186). New York. NY: Teachers’ College Press.  
Aikenhead, G. S., & Jegede, O. J. (1999). Cross-cultural science education: A cognitive 
explanation of a cultural phenomenon [Electronic version]. Journal of Research in 
Science Teaching, 36(3), 269-287 
Baquete, A.M., Grayson, D. & Mutimucuio, I.V. (2016). An Exploration of Indigenous 
Knowledge Related to Physics Concepts Held by Senior Citizens in Chókwé, 
Mozambique. International Journal of Science Education, 38 (1), 1-16, 
DOI:10.1080/09500693.2015.1115137 
Beijaard, D. & Verloop, N. (1996). Assessing teachers’ practical knowledge. Studies in 
Educational Evaluation, 22, 275–286.  
Boykin, A. W., Albury, A., Tyler, K. M., Hurley, E. A., Bailey, C. T., & Miller, O. A. (2005). 
Culture-based perceptions of academic achievement among low-income elementary 
students. Cultural Diversity and Ethnic Minority Psychology, 11 (4), 339–350. 
Bruner, J. (1996). The culture of education. Cambridge: Harvard University Press. 
Chang, C. (2005). Taiwanese science and life technology curriculum standards and earth 
systems education. International Journal of Science Education, 27(5), 625–638. 
Charlesworth, Z. M. (2008). Learning styles across cultures: Suggestions for educators. 
Education and Training, 50 (2), 115–127. 
Chinn, P.W.U. (2007). Decolonizing Methodologies and Indigenous Knowledge: The Role of 
Culture, Place and Personal Experience in Professional Development. Journal of 
Research in Science Teaching, 44 (9), 1247–1268. 
Dewey, J. (1973). Education as a social function. In S. D. Sieber & D. D. Wilder (Eds.). The 
school in society (pp. 28–33). New York, NY: The Free Press. 
Ebbenshade, D. (1993). Student perceptions about science and religion. The American 
Biology Teacher, 55(6), 334–338.  
Elmesky, R. (2011). Rap as a roadway: Creating creolized forms of science in an era of 
cultural globalization. Cultural Studies of Science Education, 6, 49–76. 
Eniayeju, P. (2010). Where is the STEM? Reflection on the missing content in science, 
technology, engineering and mathematics instruction. Proceedings of 51 st Annual 
conference of Science Teachers' Association of Nigeria (STAN) (pp. 3–7). Ibadan: 
HEBN Publishers. 10.1007/978-1-4614-3185-5_28 
Govender, N. (2009). Rural Basotho Preservice Students’ Cultural and Indigenous 
Experiences of Astronomy (Ethno astronomy) and Implications for Science 
Education. Education as Change 12 (1), 113-130. 
Hayes, A. E. (2010). A rationale for comprehensive family literacy services: Theoretical and 
philosophical foundations and a summary of findings from follow-up studies. 
Wilmington, NC: University of North Carolina, Watson School of Education. 
Hood, S., Hopson, R., & Frierson, H. (2005). The role of culture and cultural context: A 
mandate for inclusion, the discovery of truth and understanding in evaluative theory 
and practice. Greenwich, CT: Information Age Publishing. 
15 
 
Jegede, O. J. (1995). Collateral learning and the eco-cultural paradigm in science and 
mathematics education in Africa. Studies in Science Education, 25, 97–137.  
Johnson, S. D. (1995). Will our research hold up under scrutiny? Journal of Industrial 
Teacher Education, 32(3), 3–6.  
Kalolo, J. F. (2015). Towards Contextual and Cultural Relevant Science Education in Non-
Western Countries: The African Experience. Journal of Studies in Education 5 (3),    
DOI:10.5296/JSE.V5I3.7147. 
Keane, M. & Moyo, D. (2010). Science Educator, ideas of ‘Science’ in IKS and their 
willingness to include IKS in school science curriculum. Proceedings of the 
eighteenth annual meeting of the Southern African research in mathematics, science 
and technology (pp. 3, 92–98). South Africa: University of KwaZulu-Natal.  
Kellner, E., Gullberg, A., Attorps, I., Thorẽn, I. & Tӓrneberg, R. (2011). Prospective teachers' 
initial conceptions about pupils' difficulties in science and mathematics: A potential 
resource in teacher education. International Journal of Science and Mathematics 
Education, 9, 843–866. 
Krefting, L. (1991). Rigor in qualitative research: The assessment of trustworthiness.  
 American Journal of Occupational Therapy, 45, 214–222.  
Lewthwaite, B., McMillan, B., Renaud, R., Hainnu, R., & MacDonald, C. (2010). Combining 
the views of “both worlds”: Science education in Nunavut Piqusiit Tamainik 
Katisugit. Canadian Journal of Educational Administration and Policy, 98, 1–71. 
Loughran, J., Mulhall, P. & Berry A. (2004). In search of pedagogical content knowledge in 
science: Developing ways of articulating and documenting professional practice. 
Journal in Science Teaching, 41(4), 370–391.  
Mensah, F. M. (2011). A case for culturally relevant teaching in science education and 
lessons learned on teacher education. The Journal of Negro Education, 80(3), 296– 
309. 
Merriam, S. B. (1998). Qualitative research and case study applications in education. San 
Francisco: Jossey-Bass. 
Moon, J.A. (2004). A Handbook of Reflection and Experiential Learning: Theory and 
Practice. London: Routledge Falmer. 
Ogunniyi, M. B. (2007). Teachers’ stances and practical arguments regarding a science-
Indigenous knowledge curriculum: Part 1. International Journal of Science 
Education, 29, 963–986. 
Ogunniyi, M. & Hewson, M. G. (2008). Effect of an Argumentation-Based Course on 
Teachers’ Disposition towards a Science-Indigenous Knowledge Curriculum. 
International Journal of Environmental & Science Education 3 (4), 159-177. 
Okafor, N. (2011). Cultural influence on science education: The dilemma of basic science 
students in Nigeria. MSTA Journas MSTA-MICH.ORG, pp. 9–18.  
Ozdemir, G., & Clark, D. (2009). Knowledge structure coherence in Turkish students’ 
understanding of force. Journal of Research in Science Teaching, 46 (5), 570–596. 
Patton, M. Q. (2002). Qualitative evaluation and research methods (3rd ed,). Thousand Oaks: 
SAGE.  
Robottom, I., & Norhaidah, S. (2008). Western science and Islamic learners. Journal of 
Research in International Education, 7 (2), 148–163. 
Roth, W. M. & Alexander, T. (1997). The integration of students’ scientific and religious 
discourses: Two case studies. International Journal of Science Education, 19, 125– 
146.  
Saldana, J. (2009). The coding manual for qualitative researchers. London: SAGE.  
Schwab, J.J. (1973). The Practical 3: Translation into Curriculum. The School Review,  
 81(4), 501-522. 
16 
 
Swartz, E. (2009). Diversity: Gatekeeping knowledge and maintaining inequalities. Review of 
Educational Research, 79, 1044–1083. 
Thomas, J. A. & Pedersen, J. E. (2003). Reforming elementary teacher preparation: what 
about extant teaching beliefs? School Science and Mathematics, 103, 319–330. 
Toulmin, S. (1958). The uses of argument. Cambridge: Cambridge University Press. 
Wenger, E. (1998). Communities of practice: Learning, meaning and identity. New York: 
Cambridge University Press.  
Westbroek, H. B., Klaassen, K., Bulte, A. M. W., & Pilot, A. (2005). Characteristics of 
meaningful chemistry education. Research and the Quality of Science Education, 
Part, 2, 67–76. 
Westbroek, H. B., Klaassen, K., Bulte, A. M. W., & Pilot, A. (2010). Providing students with 
a sense of purposely adapting professional practice. International Journal of Science 
Education, 32, 603–627. 
Young, P. (2014). The presence of culture in learning. In Y. Michael, J. Spector, M. D. 
Merrill, J. Elen & M. J. Bishop (eds.) Handbook of research on educational 
communications and technology 4th edit. Pp. 349.362. Aect: Springer.  
 
 
 
